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The purpose of the study is to find out how the competence of 
computing students develops throughout a study module as they 
are exposed to a Learning by Developing (LbD) Action Model. 
Furthermore, their perception of the model is evaluated against 
existing pedagogies to better understand the effectiveness of this 
tool when used specifically in a CS context. 
CCS CONCEPTS 
• Computer and Education: Computer and Information Science
Education → computer science education
students’ competence during the study module and about their 
experiences of using LbD as a teaching and learning method. 
Research material is also collected from clients through interviews 
on how well LbD fit into their projects. 
With the rapid increase of work-based learning [1], there is a need 
to evaluate appropriate tools for this kind of pedagogical 
instruction. The research is based on the need for organizations to 
develop pedagogical models to better meet the needs of working 
life. 
2 Literature Review 
Learning by Developing (LbD), based on developmental learning, 
is a pragmatic learning concept. John Dewey (Learning by Doing) 
emphasizes the closeness and learning of the school as a tool that 
produces new forms of action as a continuous interaction between 
human and the environment. The LbD Action Model is central to 
the development of new ways of working and the renewal of 
working life. The pragmatic concept of learning focuses on 
collaboration, individual and environmental change, and the 
importance of experience and interaction (Figure 1). LbD 
emphasizes active learning, and considers how the learning 
experience can lead to new ways of working [2]. 
Figure 1: Competence Development in the LbD Action 
Model 
The LbD action model was initially developed by closely 
examining teaching and learning in different Universities of 
Applied Sciences [2]. The LbD Action Model has been used at 
since 2004 and has been shown to be a successful way to teach 
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1  Context and Motivation 
 The purpose of this research is to collect and analyze information 
on the use of the Learning by Developing (LbD) action model from 
computing study modules in two different higher education 
institutions: Laurea University of Applied Sciences (Laurea) in 
Finland and Robert Gorfon University (RGU) in the UK. All 
stakeholders involved in each study module are invited to 
participate in the study, so that the experiences of students, project 
clients and academic lecturers are captured and analysed. A 
purpose-built survey is used to capture initial response to the LbD 
action model by the various stakeholders within the context of the 
study module within which it was used. Furthermore, the study 
also aims to obtain information about the development of 
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new things in higher education [3]. Studies on LbD-based learning 
at Laurea University of Applied Sciences have been conducted 
among students in social sciences and health care, but not very 
comprehensively among computing students.  
Background research has alreary done in Laurea were the research 
data was collected by interviews from Laurea’s LbD experts [4]. 
Background research at Laurea was a very important starting 
point for the research. An expert in pedagogy at RGU will also be 
interviewed in order to find out the initial situation at RGU. 
3 Problem Statement 
The LbD Action Model has been used at Laurea University of 
Applied Sciences, and is ingrained within the institutional 
pedagogy. Its suitability for the development of students’ 
competences, specifically from the point of view of the skills 
needed in working life, has been significant. However, only a small 
amount of research data is available for computing students. The 
aim of this study is to research the use of LbD in an international 
context. The international pilot study is carried out within the 
School of Computing at the Robert Gordon University in the UK, 
where students are used to working with real-world clients within 
their project-based modules. The presence of multiple stakeholders 
(client, student, lecturer) provides a good starting point for piloting 
LbD in these study modules.  
4 Research Goals 
The goal of the research is to obtain information on the suitability 
of LbD within a CS context. Information is collected and analyzed 
at both Laurea (the originating institution) and RGU (the pilot 
institution) to better understand any benefits afforded by this 
Action Model, as well as to identify any potential areas for 
development for LbD.  
5 Research Methods 
The strategy of this research has been chosen as action research 
because it is well suited for development-based research, where 
the researcher is him/herself part of the organization being 
developed. Action research is a discipline-based research 
conducted by a teacher, the purpose of which is to obtain 
information and, on the basis of the information received, to 
change his or her practice in the future [5]. In this process, 
participants systematically and carefully review their own 
teaching practices using research methods [6]. Action research is 
well-suited to educational research and can involve just a single 
teacher, a group of teachers with a common problem, or the entire 
school faculty [7].  
Action research proceeds periodically, starting from the situation 
under study. Based on the information being researched, the 
researcher gets a picture of the current state and on the basis of it, 
he or she sets out to plan the target state. The researcher 
participates in the development process, reflects on the situation 
with other participants and further develops it.  
This project has consisted of multiple cycles: the first cycle was 
conducted at Laurea in the autumn of 2019 with a further cycle 
being planned with staff and students from RGU. This institution 
was initially chosen to ascertain whether the LbD approach is also 
suitable for computing students within a more international 
context, where LbD was not a well-established pedagogical tool. 
Method triangulation is used as the main research method in this 
study. Method triangulation means that several data acquisition 
methods are used in the acquisition of research material [7]. The 
data collection methods used in this study include a survey 
conducted for students and a thematic interview conducted for 
lecturers and clients. As a method of analysing research data, data-
driven content analysis is used for thematic interviews and free-
form questions from students. When conducting data-based 
research, the main emphasis of the research is on the data, which 
means that the analysis units are not pre-determined and the 
theory is built on the data as a starting point. In this case, one can 
speak of inductance, which means the progression from individual 
observations to more general claims [8]. The starting point of the 
inductive approach is therefore not the testing of theory or 
hypotheses, and the researcher does not determine what is 
important [9]. Students’ quantitative responses are initially 
analysed using means and standard deviations. 
6 Contributions 
The research results provide information on the suitability of LbD 
as a teaching and learning method for computing students. The 
results are collected and analyzed in two different higher 
education institutions: Laurea in Finland and RGU in the UK. At 
Laurea, LbD is an established pedagogical model, but at RGU it is 
being piloted for the first time. This therefore gives great 
opportunity for the further development of LbD – other than 
understanding its benefits within a CS-specific context, at Laurea, 
the research results can be used in the development of LbD, and at 
RGU, one can consider whether LbD should be included as one of 
the institution’s pedagogical approaches. The study also provides 
information on how students’ competences develop in study 
modules in which LbD is used as a teaching and learning method. 
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